Abstract
Introduction
In structuring private real estate portfolios, which commercial real estate fund managers create most value for their investors; those which are able and willing to depart from the market index segment weights or those which tend to hold segment weights closer to the market index? Funds focusing on a subset of segments will tend to hold more concentrated portfolios relative to funds investing in most or all industry/geography segments. In doing so, these portfolios will differ more from the overall market such that they can be considered to be more actively managed.
Such increased concentration may be the outcome of improved managerial skill, conviction and opportunity. First, manager skill may be able to identify which segments offer superior value or that skill may involve an informational advantage in certain segments -leading to a focus on properties in those particular segments. Second, fund managers can only outperform the market if their fund is sufficiently distinct from the average, i.e. they need to have the courage of their convictions -which may include convictions on segment selection. Third, a manager needs to have sufficient opportunity to implement their investment ability persistently, rather than be constrained by external or internal factors. External constraints may include a large portfolio size that implies that the fund has to invest in many properties across many segments. Internal constraints may include a risk-averse approach and a process that prioritizes relative performance, keeping the fund fairly close to the market weights -which includes properties across all segments.
On the other hand, less concentration across segments may have distinct advantages as well.
First, most investment opportunities may be primarily within certain segments of the real estate market rather than across segments, i.e. broad segments may be generally fairly priced such that a more general skill is needed to identify individual properties with superior value that may exist in all segments. Second, investing across segments may lead to improved diversification and lower overall risk. Third, increased managerial opportunity may manifest itself in an unconstrained approach to invest wherever the properties with the best prospects are -which may be across many different segments in the commercial real estate industry. As a result, the association between the type of active management of real estate funds and fund performance seems ex ante unclear.
In this paper, we employ a large proprietary dataset from the Investment Property Databank (IPD) that includes detailed information on the holdings and performance of 256 private U.K. commercial real estate funds over 2002 to 2011. This unique dataset allows us to consider the issues mentioned above and introduce several contributions to the literature studying the performance of the assets held by commercial real estate funds.
First, we construct a holdings-based measure of the degree of active management termed the Segment Active Share, which measures the difference in segment allocations of a fund relative to the average segment allocation in the market, as a proportion of the fund's total holdings. We separate all properties into ten segments according to their IPD classification (see Section 3). A high Segment Active Share indicates that the fund makes significant segment bets relative to the market, and a low Segment Active Share means that the fund has similar segment allocations relative to the market.
The Segment Active Share measure has its roots in the security-level Active Share measure introduced in Cremers and Petajisto (2009) , who find that equity mutual funds whose holdings are most different from the holdings of their benchmarks -i.e., funds with the highest Active Shareoutperform.
1 Active Share is calculated as the proportion of the holdings of the fund that is different from the holdings of the benchmark, i.e. as the holdings or individual asset level. The finding that high Active Share managers persistently outperformed suggests that active management can benefit investors. However, Cremers and Petajisto (2009) also found that many actively managed funds had relatively low Active Shares, or holdings that were quite similar to the holdings of the fund benchmarks, and that such 'closet index funds' persistently underperformed (mostly due to their costs). This underscores the importance of distinguishing between truly active funds and closet index funds.
Because funds with high Segment Active Share depart more from the market index segment weights, they also tend to have higher tracking error volatility, i.e. a higher volatility of the return difference between the fund and its benchmark. Tracking error and Active Share are clearly distinct measures, however. The active bets -i.e., differences in fund weights relative to benchmark weightscan be well diversified or more concentrated, as explained in more detail in Cremers and Petajisto (2009) . Funds with high Segment Active Share can thus have relatively low tracking error ('diversified segment selectors') or have high tracking error ('concentrated segment selectors'). Other funds could invest across all segments but do so by picking only few properties in each segment, resulting in low 1 As assets (i.e., properties) in the commercial real estate market are all unique, we have to adapt the security-level (which in the case of property would be the specific buildings) Active Share measure to the real estate portfolios, which we do by aggregating portfolio weights across properties in the same segment. Segment Active Share is further motivated by and closely related to the industry concentration measure introduced in Kacperczyk, Sialm and Zheng (2005) . They find that equity mutual funds making less diversified allocations compared to the market in certain industries outperform.
Segment Active Share but high tracking error -an effect emphasized by the heterogeneity of individual property assets.
Cremers and Petajisto (2009) found that differences in Active Share mattered for performance, while differences in tracking error were unrelated to future fund performance. In this paper, we will focus on Segment Active Share, whose calculation has a significant advantage over tracking error.
Segment Active Share is based on portfolio holdings, such that it can be measured ex ante at each snapshot in time without any estimation. Tracking error volatility is based on returns and has to be estimated, which for our time period of 40 quarterly returns can only be done ex post over the full time period, such that we cannot consider how tracking error relates to future fund performance as we can with Segment Active Share. Figure 1 presents a scatter plot each fund's average Segment Active Share together with their tracking error over the full period, for the sample of funds for which we have investment returns over the full 10-year period. The figure indicates wide cross-sectional variation for both Segment Active Shares and tracking error. While positively correlated, the wide dispersion across these two dimensions shows that these two measures of active management are clearly distinct, and that funds whose segment weights differ significantly from the market often do not have high tracking error, i.e. are still well-diversified (diversified segment selectors).
In our sample, the average Segment Active Share score equals 47%, with substantial variation across funds. At the beginning of each quarter, we sort funds into five quintile portfolios depending on their Segment Active Share score. Funds in the lowest quintile have an average Segment Active Share of only 30%, such that these portfolios generally make few bets on specific segments. These funds contain on average 83 properties with an average fund size (as measured by the total capital value of its properties) of £1.3 billion. Funds in the highest quintile have an average Segment Active Share of 70%, indicating that these funds are more concentrated and invest in only a subset of the 10 segments. The high Segment Active Share funds contain on average only 31 properties with an average fund size of £200 million.
Second, the database allows us to calculate quarterly total returns for each quintile. 2 The capital returns are based on quarterly changes in the valuations of individual assets in each portfolio and the 2 As noted below, our focus is on the real estate returns, not on the overall returns delivered to investors, which depend additionally on leverage and fund structure. Hereinafter we use "returns" to refer to the income returns and capital appreciation of the properties held in the funds. with a t-statistic of 4.77, indicating that the outperformance is statistically robust.
Third, the higher returns of the funds with high Segment Active Share are not generated by increased risk. In fact, the more active funds tend to have slightly lower total volatility and beta than the average fund. For example, the quintile portfolio of funds with the 20% highest Segment Active Share has a beta (i.e., regression coefficient on the average market return) that is 6% lower than the average fund, showing that it has relatively lower exposure to systematic risk in the commercial real estate market. In addition, its total volatility of 8.0% per year is slightly lower than the overall market volatility of 8.4% per year, while their downside risk (or the maximum cumulative loss) is lower as well. We thus conclude that -notwithstanding their greater concentration in segments and generally considerably higher tracking error -funds with high Segment Active Shares are not more risky than the typical commercial real estate fund.
Fourth, the outperformance of the high Segment Active Share funds -which tend to hold fewer properties and are smaller -is not driven by their on average smaller fund size. We test this by sorting funds, each quarter, into five quintile portfolios based on fund size (i.e., the total capital value of its properties). As a group and without considering Segment Active Share, the 20% of smallest funds underperformed in our sample. As a result, differences in fund size cannot explain the outperformance of the funds with highest Segment Active Share. This also suggests that the outperformance of high Segment Active Share funds is more likely to come from funds outside the group of 20% of smallest funds.
Fifth, another potential concern may be that a policy of investing in funds with high Segment Active Share may not be practical. Typical investments in commercial real estate funds are held over longer periods, and the market in general is relatively illiquid compared to those of publicly traded equities and bonds. As a result, if Segment Active Shares greatly vary over time, following an investment strategy of consistently choosing funds with high Segment Active Shares may result in too high trading costs. However, we find that the Segment Active Share of most funds is fairly stable over our 10-year time period. To illustrate this and as a robustness check, we also sort funds into quintile portfolios based on their average Segment Active Share over the full 10-year time period, using only the subset of funds for which data is available for the full period. The quintile portfolio of funds with the highest average Segment Active Shares again outperforms, with an annualized alpha of 1.4% (t-statistic of 4.11).
We conclude that commercial real estate fund managers where the holdings looked least like the index created most value for their investors. Our basic result that commercial real estate funds with high Segment Active Share outperformed suggests that these managers on average have the skill to identify which segments offer superior value. Alternatively, these managers may achieve an informational advantage in certain segments. It may also be that such funds are unable to invest in particular segments because of their small fund size. For example, central London offices and large shopping centres may be beyond the reach of the smallest funds due to typically large lot sizes in these segments.
We further conclude that fund managers with high Segment Active Share indeed seem to have the courage of their convictions and be less constrained in implementing their investment strategy, as exemplified most strongly in the more limited number of different properties held in their portfolios.
However, the portfolio of high Segment Active Share funds is as well-diversified as typical commercial real estate funds, and actually has slightly lower total volatility and downside risk than the overall market.
The remainder of this paper is organized as follows. In Section 2 we briefly review some prior research on the performance of private real estate funds. Section 3 describes the data and the methodology. In section 4, we describe our main empirical results. Section 5 considers robustness checks and section 6 concludes.
Prior Research
By contrast to research on listed property companies and Real Estate Investment Trusts, research on private real estate funds is comparatively limited. In part, this results from problems in accessing robust data with sufficient time series. The growth of private real estate funds as an investment vehicle is a comparatively new phenomenon (see Alcock et al., 2013) ; data are proprietary and difficult to obtain and the returns delivered to investors result both from the performance of the real estate assets held and the capital structure of the fund.
Much of the early research on the performance of private real estate in portfolios has focused on property level diversification with, in the U.K., an emphasis on the benefits of sector (office, retail, industrial) and geographical diversification. whether more successful fund managers repeat their success with subsequent funds. They find some weak evidence of persistence of underperformance, but little evidence that being a "winner" fund predicts subsequent success -with higher management fees largely eliminating any potential gains.
3 For a recent review, see Lee and Devaney (2007) and the references therein.
Within U.K. markets, Bond and Mitchell (2010) use Investment Property Databank (IPD) data to test
whether there is evidence of persistence in superior performance. They calculate an alpha measure based on a regression of fund returns on market segment returns weighted by portfolio holdings of those segments, and then sort funds into quantiles. There is, at best, weak evidence that the top decile performing funds have a higher probability of being in the upper half of the distribution in the next period, but any such persistence quickly dissipates and alphas converge to the industry average. Fuerst and Marcato (2009) perform a style analysis for a dataset of hypothetical portfolios constructed from individual asset returns. They find that portfolio structure (in particular lease structure) has some significance in predicting the probability of positive alpha. Alcock, Baum, Colley and Steiner (2013) examine fund returns (including capital structure effects) in a fixed effect panel framework to test whether managers can time leverage decisions. Their market model suggests persistent negative alpha (attributed to the impact of management fees) and no evidence of leverage timing ability, with increased risk associated with underperformance in down markets but not contributing significant gains in rising markets.
The research here focuses on the performance of actual properties within real estate portfolios held by professional investors. We extend the literature by examining the results of portfolio structure decisions taken by managers. Given large lot sizes and comparatively small numbers of properties held within each fund, returns will also be influenced by property selection. However, our method focuses on the decision to focus investment activity or spread it more widely: property selection skills applied within a segment versus across segments.
Data and methodology
Our proprietary data are from the UK database of the Investment Property Databank (IPD). The IPD UK database contains asset-specific details for about 300 funds that are valued on a quarterly basis.
Over 90% of these funds have performances data available for at least three years. All statistical analyses conducted using these data that involved fund-level information were conducted at IPD by its research team overseen by Ian Cullen, e.g. producing the quarterly data on portfolio characteristics and returns that were used to produce all the results in this paper. This work was directed by the authors.
IPD conducted a detailed, fund-by-fund, analysis to identify the sample appropriate to our purpose by excluding funds not relevant to our analysis (specialist sector funds as well as 'Traditional Estate' portfolios that are based on inherited assets with very little portfolio turnover While based on (arms-length professional) valuations and hence subject to appraisal smoothing effects, since we are comparing performance across funds this should not materially affect the results. The valuation-based returns are as reported to clients and performance monitoring services. All properties in the quarterly index are valued each quarter and hence there is no "stale appraisal" problem as is apparent for NCREIF returns in the US. 5 Properties in the 'other' segment were excluded and the remaining portfolio weights were rescaled, as the assets in this property are too diverse to be comparable across funds. However, these assets constitute a small proportion of typical portfolios such that their inclusion would be unlikely to change any inference.
For each portfolio, IPD aggregates up the portfolio weights of properties within each of these segments based on the capital value of each property at the start of each period, resulting in the portfolio segment weights. These weights at the segment level are then compared to the average industry segment weights for all properties whose returns are reported in the IPD U.K. Quarterly Index.
This aggregation of individual properties to portfolio weights at the segment level is necessary in order to construct a holdings-based measure of the degree of active management. As the assets -the individual commercial real estate buildings -are all unique, we have to adapt the security-level Active
Share measure introduced in Cremers and Petajisto (2009). Active Share is the proportion of fund holdings that is different from the holdings in the fund benchmark.
We label our adapted measure the 'Segment Active Share,' as it measures how different fund allocations across segments are from the allocations in the overall market, as a proportion of the fund's total holdings. A high Segment Active Share indicates that the fund makes significant segment allocations away from the market weights, and a low Segment Active Share means that the fund has similar segment allocations relative to the average in the benchmark index.
Specifically, the Segment Active Share of each portfolio is calculated as follows:
where w fund,k is the weight of segment 'k' of the fund, and w market,k is the weight of segment 'k' of the overall market. The absolute values of the differences in segment weights are summed up across the industry segments, and this is divided by 2. If a fund does not go short or use leverage (which is the case by definition here), the Segment Active Share will be between 0% (identical segment weights to the market) and close to 100% (almost no overlap in segment weights). Given the relatively small number of assets held in portfolios and heterogeneity in capital values, it is unlikely that all but the very largest portfolios could have a Segment Active Share close to zero.
In our sample, the average Segment Active Share (across funds and years) equals 47%, with substantial variation across funds. That means that for a typical fund, about half of its portfolio is invested in segments in the same proportion as the overall market. The cross-sectional average Segment Active Share is quite stable over time. Having calculated the Segment Active Share score of each fund every quarter, we then examine the risk and return performance of funds, dividing the funds into quintile groups according to their scores. We examine the market-adjusted performance of each group to test whether funds in the highest Segment Active Share quintile demonstrate superior (or worse) performance compared to funds in lower quintiles. We test alternative specifications and conduct robustness tests relating to size of funds to eliminate alternative explanations of performance differentials.
Main Empirical Results
Our main results are conducted using quintile portfolios based on the quarterly Segment Active
Shares of all funds with available data in the sample in that given quarter. From the total of 256 funds included in our sample during at least some quarter in our 10-year period, on average about 210 funds are included in the sort that is done each quarter. Every quarter, all funds with available data are sorted We document considerable cross-sectional variation in the extent to which different real estate funds choose segments weights differently from the overall market allocations. We highlight such differences by comparing the funds in the lowest versus the highest Segment Active Share quintiles.
Starting with funds in the lowest Segment Active Share quintile, these have on average a Segment Active Share of only 30%. Therefore, these portfolios generally make few bets on specific segments. On Real estate funds in the highest Segment Active Share quintile significantly outperform the average real estate fund, whereas funds in the lowest Segment Active Share quintile have returns that are basically the same as those of the overall market portfolio. Specifically, the mean quarterly return of the highest Segment Active Share quintile equals 2.03%, versus 1.65% for the market portfolio and 1.68% for the lowest Segment Active Share quintile.
Another way to illustrate the economically significant outperformance of the most active commercial real estate funds is to consider the growth in value of an initial investment of £100 at the beginning of our ten-year time period as presented in Figure 2 . This £100 initial investment in the lowest Segment Active Share portfolio would have been valued at £188 at the end of the period, implying an (geometric) average annual return of 6.5%. However, an initial £100 investment in the quintile portfolio with the highest Segment Active Share funds would have had a value of £216 after 10 years, i.e. an average return of 8.0% per year.
The outperformance of the more active real estate portfolios is also statistically significant. We calculate the abnormal performance or 'alpha' by regressing the 40 quarterly returns of each Segment Active Share quintile portfolio on a constant and the return of the real estate market portfolio. The coefficient on the market return is termed 'Beta' and the coefficient on the constant is termed 'Alpha'
and can be considered the abnormal return relative to the portfolios exposure to the overall real estate market. The regression results are reported in Table 2 .
The quintile portfolio with highest Segment Active Share -see column 5 -has an annualized alpha of 1.9% (= 4 x 0.471) with a t-statistic of 4.77, indicating that its outperformance is statistically significant. In contrast, none of the other Segment Active Share quintile portfolios exhibit positive abnormal performance. Curiously, the portfolio of funds with median Segment Active Share (Q3, see column 3) has statistically significant negative alpha. Column 6 indicates that the difference in performance between the highest and lowest Segment Active Share quintile portfolios is both economically and statistically significant at 1.8% per year.
The results in Tables 1 and 2 further show that the higher returns of the highest Segment Active Share funds are not generated because those funds are more risky. Column 3 of Table 1 shows that the quintile portfolio with the most active funds has slightly lower total return volatility than the other quintile portfolios -its total volatility equals 8.0% per year, which is a bit lower than the overall market volatility of 8.4% per year. Table 2 shows that the real estate funds with the highest Segment Active Share also had relatively lower exposure to systematic risk in the commercial real estate market, which can be measured by the beta of each fund. For example, the quintile portfolio of funds with the 20% highest Segment Active Share has a beta (i.e., regression coefficient on the market return) that is 6% lower than the average beta, and column 6 shows that this difference is also strongly statistically significant.
Another useful risk measure capturing down-side risk is the maximum cumulative loss, i.e. the most negative 'peak to trough' return over the sample. For all real estate portfolios that we considered in this paper, the largest cumulative loss was sustained in the 2-year period from June 2007 to June 2009. The overall real estate market had a cumulative loss of -36% over this period. The maximum cumulative loss of the first four Segment Active Share quintile portfolios is likewise in the range of -38%
to -36%. However, the quintile portfolio of funds with the highest Segment Active Share had a lower cumulative loss over that period of -32%. We thus conclude that -notwithstanding their much lower number of properties than typical and higher tracking error volatility -funds with high Segment Active Share are at least as well diversified as the typical commercial real estate fund, having been slightly less risky than the other funds in our sample.
Robustness Checks
In this subsection, we consider two potential concerns with our main results. The first concern is that funds whose holdings are more concentrated in a few segments typically also have many fewer holdings than average. In particular, we noted above that the funds in the quintile with highest Segment Active Share hold on average 31 different properties, compared to an average of 44. As a result, it is possible that their outperformance is not due to any particular skill in selecting segments or any information advantage in particular segments, but could rather potentially be due to diseconomies of scale in commercial real estate or other factors related to portfolio size.
The second concern is that our main results (as described in the previous subsection) allow individual funds to move across different Segment Active Share quintile portfolios. This is because we sort all funds with available data anew each quarter, such that if a fund's Segment Active Share significantly changes over time its assorted quintile portfolio will likewise change. This could potentially render our exercise impractical, as the general nature of investing in commercial real estate funds renders frequent trading costly and impractical. Typically, investments in commercial real estate funds are held over longer periods, and the market is relatively illiquid compared to the markets of publicly traded equities and bonds.
We start with considering the first concern by sorting, each quarter, all funds with available data into different fund size quintile portfolios according to the sum of the capital values of the different properties owned by the fund. Otherwise, the size quintile portfolios are constructed in the same way as the Segment Active Share quintile portfolios. Table 3 reports the descriptive statistics of the size quintile portfolios. Consistent with the descriptive statistics of the Segment Active Share quintile portfolios in Table 1 , column 1 of Table 3 shows that large real estate funds tend to be considerably less active.
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However, the performance results indicate that small funds have performed poorly over our time period (whereas funds in the highest Segment Active Share quintile outperformed, despite having fewer properties and a lower market capitalization on average than other funds). While outside the scope of this paper, the underperformance of small funds suggests potentially positive economies of scale in managing real estate portfolios. For our more direct purpose of checking robustness, it means that our result that active funds outperform is very unlikely to be explained by any fund size effect.
Next, we regress the 40 quarterly returns of each size quintile portfolio on a constant and the return of the real estate market portfolio, generating an estimate of its alpha (i.e., the abnormal return that is not explained by exposure to the overall real estate market) and beta. These results are reported in Table 4 . Columns 1 and 2 of Table 4 confirm that small real estate portfolios have performed poorly over our time period. The smallest size quintile portfolio (Q1) has an annualized alpha of -5.0% (with a tstatistic of 4.79 -see column 1), while the second-to-smallest size quintile portfolio (Q2) has an alpha equal to -2.2% per year (with a t-statistic of 2.31). However, the portfolios with large fund sizes did not outperform, as all of their alpha estimates are close to zero and statistically insignificant.
If we add both of those extreme-size quintile portfolios as additional factors -next to the market return -to our regression as run for Table 2 , we find unsurprisingly that the returns of the highest Segment Active Share quintile portfolio have a negative exposure to the smallest size quintile portfolio and a positive exposure to the largest size quintile portfolio. In this specification, the estimated abnormal return of the highest Segment Active Share quintile portfolio increases to 2.3% per year (with a t-statistic of 3.57 -results are not tabulated but are available upon request). Therefore, incorporating the underperformance of the smaller funds in our time period only strengthens the evidence that the most active real estate funds outperformed.
That leaves the second potential concern, namely that policy of investing in high Segment Active Share funds may not be practical because Segment Active Shares change too much over time, thus rendering such policy overly costly. We find however that the Segment Active Share is fairly stable for most funds over our 10-year time period. We illustrate this by sorting all funds into yet another set of five quintile portfolios, now based on their average Segment Active Share over the full 10-year time period, using only funds for which data is available for the full period -which leaves a sample of 96 real estate funds. Their descriptive statistics can be found in Table 5 and the results of their return regressions to estimate alphas and betas are presented in Table 6 .
These results indicate that funds with the highest 10-year average Segment Active Shares significantly outperform, with an annualized alpha of 1.4% (t-statistic of 4.11). Funds with the lowest 10-year average Segment Active Shares perform similarly to the overall market. The abnormal return of the quintile portfolio with funds with the highest 10-year average Segment Active Shares in Table 6 , 1.4%
per year, points toward considerably stronger outperformance than the difference of 0.8% per year between its mean return (7.4% per year, see column 2 of Table 5 ) and the mean market return (6.6% per year, see column 2 of Table 1 ). This can be explained by the lower systematic exposure of the highest quintile to the overall real estate market as estimated in Table 6 , with a beta that is 10% lower than the overall fund. As a result, the regressions estimates the highest quintile portfolio to be less risky than the overall real estate market, which increases the proportion of its return that cannot be attributed to systematic risk but may rather bring diversification benefits. We thus conclude that our main results are robust to ignoring time variation of Segment Active Shares for particular funds over time.
However, the abnormal return estimate of the portfolio of most active funds is higher when we incorporate changes in Segment Active Shares (annualized alpha of the highest quintile of 1.9% in Table   2 versus 1.4% in Table 6 ). This is consistent with the most active funds outperforming, with some time 
Conclusion
In this paper, we use a large proprietary dataset from the Investment Property Databank ( Our second contribution is empirical. Sorting funds into five quintile portfolios depending on their Segment Active Share, we find that real estate funds in the highest Segment Active Share quintile significantly outperform. An initial investment of £100 in the overall aggregated real estate market portfolio at the beginning of our ten-year time period would have been valued at £186 at the end of the period, generating an average return of 6.4% per year. An initial £100 investment in the quintile portfolio with the highest Segment Active Share funds would have had a value of £216 after 10 years, i.e. an average return of 8.0% per year. This outperformance is also statistically significant, which we establish by calculating the abnormal performance using a regression of the 40 quarterly returns of each portfolio on the average or market return. The quintile portfolio with highest Segment Active Share has an annualized alpha of 1.9% with a t-statistic of 4.77, indicating that the outperformance is statistically quite strong.
Next, the outperformance of the most active funds is not accompanied by higher risk, where we consider total volatility, systematic risk or exposure to the overall real estate market portfolio, and finally downside risk or the maximum cumulative loss sustained during the recent global financial crisis.
While high Segment Active Share funds on average hold fewer and smaller properties, their outperformance cannot be explained by the size of the fund, either large or small. We find that if we only consider fund size and ignore Segment Active Share, the group of funds with smallest fund size underperformed. In addition, we find that Segment Active Shares are fairly stable over time, such that implementing a strategy of focusing investment on high Segment Active Share funds seems practical.
Our finding that commercial real estate fund managers who are more willing or able to depart from market segment weights created most value for their investors suggests that these managers on average have the skill either to identify which segments offer superior value or that they managers may have an informational advantage in certain segments. This is also consistent with the results in Kacperczyk, Sialm and Zheng (2005) , whose industry concentration measure is quite similar to the Segment Active Share measure used in this paper. Kacperczyk, Sialm and Zheng (2005) document that all-equity U.S. mutual fund manager holding portfolios concentrated in a few industries outperform. We conclude that fund managers with high Segment Active Share indeed seem to have skill together with the courage of their convictions and faced with fewer constraints in implementing their investment strategy. The table reports the abnormal performance of five Segment Active Share quintile portfolios (in columns 1 -5), as well as the results for a long-short portfolio ('Q5 -Q1', see column 6) that buys the highest Segment Active Share portfolio (Q5) and sells the lowest Segment Active Share portfolio (Q1). Every quarter, all funds with available data are sorted into five quintile portfolios according to their Segment Active Share at the beginning of the period. For each portfolio, every quarter the average investment return is calculated of all funds in the portfolio. These portfolio returns are then regressed on a constant and the returns of the real estate market portfolio. The coefficient on the market return is termed 'Beta' and the coefficient on the constant is termed 'Alpha' and can be considered the abnormal return relative to the portfolios exposure to the overall real estate market. N denotes the number of quarterly returns used in the regression and R-sq is the percentage of total return variation captured. T-statistics based on heteroskedasticity-robust (i.e., White) standard errors are given between parentheses. *** and ** denote statistical significance at the 1% and 5% margin, respectively.
(1) The table reports the abnormal performance of five Size quintile portfolios (in columns 1 -5), as well as the results for a long-short portfolio ('Q5 -Q1', see column 6) that buys the largest size portfolio (Q5) and sells the smallest size portfolio (Q1). Every quarter, all funds with available data are sorted into five fund size quintile portfolios according to the total capital value of all of the properties contained in the fund as measured at the beginning of the period. See Table 2 for further explanation.
(1) The table reports the abnormal performance of five quintile portfolios sorted according to their 10-year average Segment Active Share (in columns 1 -5), as well as the results for a long-short portfolio ('Q5 -Q1', see column 6) that buys the highest 10-year average Segment Active Share portfolio (Q5) and sells the lowest 10-year average Segment Active Share portfolio (Q1). We only use funds with available data over the full 10-year period. See Table 2 for further description.
(1) For all funds for which the investment performance is available over the full 10-year period, we plot the average Segment Active Share (on the Y-axis) over this period together with the annualized tracking error (or tracking error volatility, on the X-axis). The tracking error is calculated as the standard deviation of the difference of the 40 quarterly returns over the period between the fund and the market portfolio. The red lines indicate the median values for the average Segment Active Share (horizontal) and for the tracking error (vertical). The figure plots the cumulative total gross return of an initial investment of £100 in the five quintile Segment Active Share portfolios over the next 10 years. Every quarter, all funds with available data are sorted into five quintile portfolios according to their Segment Active Share at the beginning of the quarter. For each portfolio, every quarter the average investment return is calculated of all funds in the portfolio, and then the cumulative total gross return of that portfolio is tracked over time. 
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